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Ilenblo HACTOSAIIErO MCCIENOBaHUs SBISUIOCH YCTAHOBJICHHE CBS3el Mexay Xapakrepuctukamu OOI n
YPOBHEM HHTEJUICKTYaIbHOTO Pa3BUTHS, a TaKXKe MOKa3aTeNsIMH IIPOM3BOJBHOTO BHUMaHHMS aeTed 4-6 yer
(N=35). V nereit peructpupoBamu OO mpH 3aKpPBITHIX W OTKPBITHIX IIa3aX B COCTOSIHUU JBHUTATEILHOTO
nokosi. JuTenpHOCTh Kaxkaoi 3amucu coctaBimsuia 120 cekyHI. MeEHBPIIMM 3HAYeHHSAM OTHOCHTENBHON
MOIIHOCTH JENbTa-pUTMa W OONBIIUM 3HAYEHUSAM MOLIHOCTH anmbda-putmMa IO cooTBeTcTBOBaIM OOjee
BBICOKHME IOKa3aTeJIl TOYHOCTH BHHMAHUS, OINpEAeIsieMble C ITOMOINBI0 KOPPEeKTypHO#l mpoOwsl Byprona-
AHpumoBa. Tarke OBUIM BBISBICHBI IOJOXKUTEIbHBIE KOPPEISILUM MEXIY 3HAUCHHSMH OTHOCHUTEIBHOMN
MOIIHOCTH TeTa-putMa D3I M MoKasaTensiMu BepOaJbHOrO MHTEIUICKTA, OIpPEAC/sieMble ¢ IMOMOIIBIO TecTa
Bekcnepa. OtpunarenbHble KOppe/SIIMM OBUTM HAWJEHBI MEXIy 3HAYCHUSIMH OTHOCHUTENBHON MOIIHOCTH
JieNbTa-pUTMa U TI0Ka3aTesIMH 110 BepOabHOM mikane Tecta Bekcnepa «OcBeIOMICHHOCTDY.

Knruesvie cnoea: D01, nenpra-putM, TeTa-puT™, allbpa-putM, OeTa-puT™M, KOTHUTUBHBIE (DYHKLIUH, TCTH.

BBEJEHUE

B nHacTtosimiee BpeMsi KOTHUTUBHBIE PAacCTPOMCTBA y NIETEN MNPENCTABISAIOT OOHY W3
Hamboyee akTyanpbHBIX mpoOseM. Tak, B Mupe 1o maHHBIM BceMupHON opraHuzanun
3/[paBOOXpAaHEHHUs, TIpyOble HapyIIEHUS YMCTBEHHOTO pa3BUTHA HMEOT 15% gereit.
Hapymennss KOrHUTHBHBIX (YHKIHMH BCTpedaeTcs He MeHee udeM y 20% neredd u
nogpoctkoB [1]. B cBs3u ¢ HanuuumeM AaHHBIX MpobjeM Bce 0ojiee aKTyaJIbHBIMU
CTaHOBATCS BOIIPOCHI, CBSI3aHHBIE C JAMArHOCTUKOM YPOBHSA pa3BUTHS KOTHHUTHUBHBIX
byHKIUH.

B u3yueHHMM MO3rOBBIX MEXaHM3MOB BBICIIMX IICHUXHYECKHX (QYHKIHUHA, a TaKkKe B
O00BEKTHBHOW AMArHOCTUKE COCTOSIHMS KOTHUTUBHOH CQepbl JIMUHOCTH Ba)KHYIO POJIb
UTPAIOT METOJIbI OLIEHKH OMO3JIEKTPUYECKOW aKTHBHOCTH Mo3ra [2]. B Hacrosiee Bpemst
uMeeTcsi OOJBIIOE KOJMYECTBO paboT, IOCBSIIEHHBIX HWCCIEIOBAHUIO B3alMOCBS3EH
CHEKTpaJIbHBIX XapakrepucTuk OOI" u ypoBHs pa3Butusi BHuManus [3, 4]. Tak, B padore
A. T'. TlonynuHoli ObIIa TPOJEMOHCTPUPOBAHA JOCTOBEPHAS CBS3b MEXKAY YacTOTON
JlenbTa-puT™Ma B JIOOHO-BHCOYHOM pETHOHE U TIOKa3aTeNsIMH WHTEUIEKTa, MEXIY
YacTOTOM TeTa-pUTMa B BHCOYHBIX OTBEACHUSIX M O0BEMOM KPAaTKOBPEMEHHOW MaMSTH,
MEXIY YacToTol anb(da-puTMa B LEHTPAJBHOM M TEMEHHO-3aTBIJIOYHOM PETUOHAX MU
MOKa3aTeNIMA B TMPo0ax Ha 3PHUTEIHHO-TIPOCTPAHCTBEHHBIM CHHTE3, a TaKKEe MEXIy
MOIITHOCTEIO O€Ta-pruT™Ma U CKOPOCTHIO IICHXOMOTOPHBIX peakimid [S].

Kpome Toro, aBTopbl OTMEUalOT, YTO KOTHUTHUBHBIE OINEpAlVH, OCYILECTBIISIEMbIC
HECKOJIbKIMH DPETHOHAMH MO3Ta, MPOU3BOAATCA C IOMOIIBIO MEJIEHHO-BOJHOBBIX


mailto:kaydaanna@gmail.com

OCHWJISIIMK (NIebTa- U TETa-PUTMBI), B TO BPEMs KaK CHHTE3 MPOCTHIX 3PHUTCIBHBIX
MATTEPHOB OCYIIECTBIsIETCS] Ha O0Jee BEICOKHUX YacToTax (anmb(a- u Oera-amuamnazoHsr) [6].
OnHAaKO ClEAyeT OTMETHUTh, YTO MHOTHE MOJOOHBIE MCCIIEAOBAHUS MPOBOJIUINCH C
Y4acTHUEM B3pPOCJIBIX HCIBITYEMBIX M MOJIPOCTKOB. B OTHOIIEHWM neTei 0ornee paHHEro
BO3pacTa  HACTOSII[UE  BOMPOCHI ~ OCTAIOTCS  MallOM3yYeHHBIMH. B cBs3um ¢
BBINICH3IIOKCHHBIM, IICTBI0 HACTOSIIECH Pa0OTHI SIBISETCS YCTAHOBICHHE CBSI3CH MEXKTY
xapaktepucTukamu IO ¥ ypOBHEM KOTHUTHBHOTO Pa3BUTHUS AeTeH 4-6 JeT.

MATEPHUAJIBI 1 METO/bI

B uccnemoBannu mpuHsM ydactdue 35 mpakTHYecKH 370poBBIX Aeted 4-6 mer (19
MaJIBYMKOB U 16 neBovek). [lockonbKy HCHBITYeMble HE JOCTUININA MyOepTaTHOTO epHoa,
TO B JaJIbHEWIIEM NoKa3zaTenu 91 U NCUXO0NIOrH4eCKOro TECTUPOBAHUS PACCMATPUBAIOTCS
Ui 00bEOUHEHHON TPYNIbl MajJbYMKOB W JAEBOYEK. Permcrpamus, oOpaboTka u aHamu3
33T ocymecTBIsITUCh IO OOLICTIPUHATON METOAMKE C ITOMOIIBI0 aBTOMAaTU3UPOBAHHOTO
KOMIUIEKCA, COCTOAMIEr0 W3 3nekTpodHiedanorpada «Herpor-Crektp-3» (dpupma
«HetipocodT», r. FIBaHOBO) M TEpCOHATBHOTO KoMmmbloTepa. s oOpabOTKM JaHHBIX
UCIIONIb30BaJIach KoMmbioTepHass nporpamma «EEG Mapping 3» (mporpammuct E.H.
3uHveHko). DO -moreHnMaNbl OTBOIWIN MOHOMONspHO OT ¢ponTtanbhbeix (F3, F4, Fz),
neHTpanbabix (C3, C4, Cz), remennsix (P3, P4, Pz), Bucounsix (T3, T4) u 3aThU10OUHBIX
(01, 0O2) nokycoB mno cucreme 10-20. PedepeHTHBIM 3IEKTPOJOM  CITYKWIH
00beTMHEHHBIE KOHTAKThI, 3aKpEIUICHHbIE Ha MOYKax yired. YacToTel cpe3a (GpuiIbTpoB
BBICOKHMX M HM3KUX YacTOT COCTABIISIIN, COOTBETCTBEHHO, 1,5 1 35 I'1, yacTota onndpoBku
O0l'-curgamoB — 250 TI'm. Curransl o0pabaTplBaIUCh C TOMOIIBIO  OBICTPHIX
npeobpazoBanuii Oypse.

VYV npmereit peructpupoBasin OO NmpH 3aKpbITBIX U OTKPBITBIX TJa3aX B COCTOSIHHU
JIBUTaTEIBHOIO MOKOS. JJIMTENbHOCTh KaXKa0M 3anucu coctasisiia 120 cekyH.

Onpenensiiu  3Ha4€HUS OTHOCHUTENBbHOM MomHOocTH (OM) D23I° B cremyrommx
YaCTOTHBIX JHAMa30Hax, COOTBETCTRYOMMX: AeibTa- (1-4 I'm), rera- (4-8 I'n), ansda- (8—
13 T'm), 6eral- (14-20 I'n) u Gera2- (21-30 T') putmam. OM mist kaxaoro purma DT
paccunThIBajach KaKk OTHOIIEHHE MOIIHOCTH OT/IEIBHOTO pUTMa K CYyMME MOIITHOCTEH BCeX
WCCIEOBAaHHBIX pUTMOB muamnazoHa 1-30 ['m B KaXIOM OTBEICHUU. YKa3aHHBIN
MOKa3aTelb OTPaKACT OTHOCHUTENIBHBIH BKJaJ KOHKPETHOTO pUTMa B  OOLIyIO
JNIEKTPUYECKYI0 AaKTUBHOCTh B ompeneneHHoM oTBeneHun . Cuwmraercs, 4TO
UCIONb30BaHue mokazarened OM  MUHUMHM3MpPYET WHAMBHIYaJbHBIE  Pa3IHyUsd
aOCONIIOTHOM MOIIHOCTH, CBSI3aHHBIE C BO3pPAcTOM, TOJIIMHOW dYepena ¥ JAPYTHMHA
AHATOMHYECKUMH (PaKTOpaMH.

st oLleHKH ypOBHS MHTEIVIEKTYaIbHOTO Pa3BUTHS AeTel 4-5 JeT UCIOoIb30Balu TECT
Bekcnepa (WPPSI). [Ins omeHkm YpOBHS HWHTEIUIEKTYaTbHOTO Pa3BUTHS JETEH 6 JeT
ucnonp3zoBa tect Bekcnepa (WISC) [7]. Ob6a tecra cocToar u3 5 BepOalbHBIX U 5
HeBepOaJbHBIX CYyOTECTOB, KOTOpPHIE HM3MEPSAIOT Pa3HbIE CIIOCOOHOCTH, @ B CyMME JAaiOT
k03 uIMeHT yMCTBEHHOTO pa3BuTHs pedeHka (Tokazarens 1Q).

Hns  omnpeneneHust moKazaTeledl <« IIPOAYKTHBHOCTh BHUMAHUS» M «TOYHOCTD
BHUMAaHUS» MPUMEHSUIM KOppeKTypHyto npoOy bypmona—Andumosa [8, 9]. [ern



MOJTy4Yaid 3aJlaHue B TCUCHHE IISITH MUHYT 3a4epKUBaTh OYKBBI «K» 1 «P», pasmenicHHbIC
B CIy4ailHOM TIOpSIKEe cpend Apyrux OykB andasura. JlaHHBIE TOKa3aTeNn
PaCCUNTHIBATNCH CIEAYIOINM 00pa3oM: «IIPOMYKTUBHOCTH BHUMAHWS» — KOJHMYECTBO
3HAKOB, MPOCMOTPEHHBIX 3a MSITh MUHYT; «TOYHOCTh BHHMAHHSI» — OTHOIICHUE BCEX
MPaBWJIBFHO 3a4ePKHYTHIX 3HAKOB K KOJIMYECTBY 3HAKOB, KOTOpPBIE HEOOXOAMMO
3a4epKHYTH, BRIPAKEHHOE B TIPOIICHTAX.

YYacTHUKH WCCIEOBaHHMS TaKKE BBHINOIHLIN g0/no-go-tecT. McmbiTyemMbiM
npenbsaBsuin mapsl (30 map) CIyXOBBIX CTHUMYJIOB pa3HOH TOHATBLHOCTH (BBICOKAS-
BBICOKAasl, BBICOKAas-HW3KAs, HHU3Kas-HHU3Kas, HMU3KAasA-BBICOKAs) C WHTEPBANAMU 1O 2 C
BHYTPH Maphl U N0 4 ¢ Mexay napamu. [[UTENTbHOCTh HU3KOTO U BBICOKOTO CUTHAJIOB
cocrtaBisuia 200 mc. Yacrora Hu3koro ToHa coctamisia 400 I'n, Beicokoro — 1000 I'm.
Ilappl TOHOB MpPEABABISUIMCHE B CIy4alHOM IOPSJIKE C OJUHAKOBOM BEPOSTHOCTHIO
(mpubmmxarometicss k 50%) mosBIEHUS KaK HU3KOTO, TaK W BBICOKOTO TOHA. 3ajaada
HCIBITYEMBIX 3aKIIF0YaJIach B TOM, YTOOBI HAXKAaTh HA KHOIIKY BEAYIIEH PYKO# cO BpeMeHeM
peakiuu He OoJjee STAJIOHHOTO B OTBET Ha TMPEABSABICHHE BTOPOTO CTUMYJA TapHI,
COCTOSAILIEH M3 JBYX CTUMYJOB OIMHAKOBOM 4YacTOTBHI, BBICOKOM WJIM HU3KOM, U HE
pearvpoBaTh Ha TMapbl CHUTHAJIOB, HMEIOLUIMX pa3Hyl0 TOHAIBHOCTh. B pesynbTare
NpOBeleHUS Z0/no-gO-TecTa AJs KaXIOTo HCIBITYEeMOro OIpPENeNsUId CpEelHee BpeMs
peaxiuu (B MC), KOIIMYECTBO OMIMOOK MPOIyCKa 3HAYUMBIX CTHMYJIOB, KOTa HCITBITYEMBIH
HE HaXMMaJl Ha KHONKY NpPH TMPEIbSIBICHUH Nap CTUMYJOB, TPEOYIOIIMX HaXaTus, H
KOJINYECTBO OIIMOOYHBIX Ha)KaTHﬁ, Korga HCHLITyCMLIﬁ HaXXUMaJl Ha KHOIIKY B CJiy4daec
MIPEIBSBICHAS CTUMYJIOB Pa3HON TOHAIEHOCTH.

JanHbIe AIIeKTPO(U3HOIOTHYECKOTO MCCIeNOBAHM M TIOKA3aTEeN TICHXOIOTHIECKIX
TECTOB  KOJMYECTBEHHO 00pabaThIBaIMCh  TOCPEACTBOM  CTaHAAPTHBIX  METOJOB
BapUaIIOHHON cTaTUCTHKH. J[nsg pacdera KoOppensimid HCIoNb30BaIn Koddduiuent
koppemsnun CriupMeHa.

PE3YVJBTATBI U OBCYXIEHHUE

Pe3ynbraTel KOpPPENSAIMOHHOTO aHajgM3a TMOKa3ald HaJHMyue MHOTOYNCIEHHBIX
CTaTHCTUYECKH 3HAYUMBIX cBs3eil mexay OM putmoB D3I mpu 3aKpbITHIX U OTKPBITHIX
rjlazax B COCTOSIHUM JBUTaTEIbHOTO IMOKOSI C OAHOM CTOPOHBI, M IOKAa3aTessIMHU,
XapaKTepU3yIIUMHU YPOBEHb Pa3BUTHS KOTHUTUBHBIX (GYHKIUN y feTeii 4-6 NeT, ¢ Apyrou
CTOPOHBI.

s mokaszarens NPOAYKTUBHOCTH BHUMAHHWS, OIPEIENSEMOro C  IOMOLIBIO
KOoppekTypHOi npoOsl Byprnona—AHpuMoBa, ObUIH HalJEHbI TOJIOKUTEIbHbBIE KOPPEISILUN
co 3radeHusMu OM anbga-purma 3317, 3aperucTpupOBaHHON MPH 3aKPHITHIX Ta3ax (puc.
1).
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Puc. 1. 3navenus xodp¢unmentoB koppemsiuuu (r) OM anbda-purma I3 mpu
3aKpBITBIX [JIa3aX C [OKa3aTeNIsIMH TNPOAYKTUBHOCTH BHHMAaHUS, OIPENEISAEMBIMU C
MOMOLIBI0 KOPPEKTYpHOH mpoOsl bypmona—Aundumona. Ilo ropuzoHTamu — JIOKYCHI
OTBEICHWH, TI0 BEPTUKAIU — 3HA4YeHUS KO3(DUIMEHTOB Koppesmsuuu (r). 3Be3gouKaMu
OTMEYEHBI CITy4an 3HAUMMOCTH KOPPEISIMOHHOM 3aBucuMoctu: * P <0,05.

Taroke, A1 TPOJYKTUBHOCTH BHUMaHHUsI ObUTH HalJIEHBI OTpULIATEIbHBIE KOPPEISIHN
co 3HauenusiMu OM genbra-put™a B otBeaeHnu T6 D3I mpu 3akpeiThix raszax (r = -0,38;
p = 0,05). Ilpeobnamanue MEIJICHHOW pPUTMHKH JelbTa-qHana3oHa B OCHOBHOM
paccMaTpUBaeTCsl KaKk CBHUICTEIBCTBO CHIDKCHHMS TOHYCa KOpPBI, 3aMEIJICHHS TEUCHHS
HepBHBIX TnpoueccoB [9]. IlogaBnenrne MeAIEeHHOBOJIHOBONH aKTUBHOCTH paccMaTpHUBaeTCs
psAzoM wMccienoBaTeledl Kak OIMH M3 HauOoljiee XapakTepPHBIX MPU3HAKOB ITOBBIILICHUS
(hyHKUMOHANBHOM akTHBHOCTU Mo3ra [10].

[onoxwuTtenbHbIe CBSI3M ObUIM BBISBICHBI MEXIY 3HAYCHHUSIMHU TOYHOCTH BHUMAaHUS,
OTIpeJIeNIIEMBIMHU C TIOMOIIBIO KOPPEKTYPHOU MpoObl Bypnona-AHpUMOBa, U 3HAYEHUSIMA
OM anbda-purma DT, 3aperucTpupoBaHHO NPH 3aKPBITHIX I1a3ax (puc. 2).
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Puc. 2. 3nauenus xod¢p¢unuento koppemsiuuu (r) OM ansda-purma I3 mpu
3aKpBITHIX IJIa3aX C MOKA3aTesIMM TOYHOCTH BHUMAHUS, OIPENEISeMBIMH C IIOMOLIBIO
KOppekTypHOii TpoObl bypmona—AH(umoBa. JIBymst 3Be3godkamMu OTMEYEH Cirydal
3HaYMMOCTH KOppensauuoHHo# 3aBrucumoctH ripu P <0,01. OctansHble 0603HaUSHUS TE KeE,
4TO Ha puc. 1.

Jnsi TOYHOCTH BHHMAaHHS TakKe OBbUIM HaWJCHBI TOJIOKUTEIbHBIE KOPPEIALUH CO
snadeHusimu OM Oetal-putma B otBenenun F8 D3I, 3aperucTpupoBaHHOM MPH 3aKPBITHIX
rinaszax (r = 0,42; p = 0,03). Kpome toro, yem Humxe ObuH 3Ha4eHuss OM Tera-putma D01 B
orBeaeHusix Cz u P4, 3aperucTpupoBaHHOW MpPU OTKPBITBIX TJla3aX, TeM BBINIE ObLIN
nokaszarenu Tounoctd Buumanus (-0,40 <r <-0,45; 0,02 <p <0,04).

Taxxe, yem Hmke Obun 3HaueHns OM nenpra-putma D3I TpH 3aKpBITHIX Tia3ax,
TEM BBIIIE OBLTH TIOKA3aTeH TOYHOCTH BHUMaHUSA (puc.3).
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Puc.3. 3nadyenus xosdduumentos koppemsiuuu (r) OM penpra-purma 231 mpu
3aKpBITHIX TJ1a3ax C IMOKa3aTelsIMH TOYHOCTH BHHMAHHS, ONpEACISIeMbIMUA C TOMOIIBIO
KoppekTypHO# 1poOsl Bypaona—Audumora. OctanbHble 0003HAYCHHUS T KE, YTO HA PUC.
1.

s mokasarenei, moilydyaeMbIX B pe3ysbTaTe IMPOBEACHUS go/no-go-tecta, ObUH
YCTAHOBJICHBI clenylomue cBsi3u ¢ mapamerpamu OO, Tak, cpemHee BpeMs peakuu
UMEJNI0 OTpHUIATeNbHbIe Koppermsauuu co 3HadeHusMu OM  anbga-purma O30 mpu
OTKPBITHIX IJ1a3ax (puc. 4).
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Puc. 4. 3nauenus koaddunuentos xoppemsuuu (r) OM anpda -purma D3I mpu
OTKpBITHIX TJIa3aX C MOKAa3aTesIMH CPEJHEr0 BPEMEHH PEeakiM B TecTe go/no-go. Tpems
3BE3I0YKaMU OTMEYEHBl CIy4Yad 3HAYMMOCTH KOPPESIMOHHOW 3aBUCHUMOCTH mpu P
<0,001. OcranbHble 0003HAUEHHS TE XK€, YTO HA pUC. | U 2.

Jns cuTyanuu CoKOWHOTO OOJPCTBOBAHMS C 3aKPBITHIMH TJ1a3aMH OBUIH TTOTYYEHBI
OTpHLIATeNIbHBIE KOPPENSMMA CPEJIHEr0 BPEMEHHU peaknuu co 3HadeHusMu OM Oeral-
putma D3I (B orBenenun T6; r = -0,42; p = 0,04). Taxke, cpeHee BpeMsi peakiui UMEIIO0
MOJIOXKUTENIbHBIE Koppersinuu co 3HauyeHusasMu OM tera-putma O3I (B orBenenusix C4,
P4,01;0,43<r<0,47; 0,02 <p <0,04).

Yucino omubOoK MpomycKa 3HAYMMBIX CTUMYJIOB UMEINIO MOJIOKHUTEIbHBIC KOPPEISIUH
¢ nokazaressiMu D3I mpu OTPBITHIX Tia3ax, a UMEHHO, co 3HaueHussMu OM tera-purMa

(puc. 5).
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Puc. 5. 3nauenus xosdpduumentoB xoppemauuu (r) OM Ttera-purma O3 mpu
OTKPBITBIX TJIa3aX C YHCJIOM OIIMOOK IPOIyCKa 3HAYMMBIX CTHMYJIOB B TecTe go/no-go.
O003HaueHHA Te Ke, YTO Ha MPEABIAYIINX PUCYHKAX.



Taxoke, 4McIO OMMOOK MPOIMYCKa 3HAYMMBIX CTHUMYJIOB HMEJO OTpHUIATENbHBIC
Koppensnuu co 3HadeHusMu OM aenbra-putMa (B otBenenusx Fpl, Fz, F3, F8; -0,41 <r <
-0,46; 0,02 < p < 0,048) OOI' npu OTPHITBIX TIiMa3ax. 3HAYUMBIC TIOJOKUATEITHHBIE
KOppeNsnuu ObLTH TaKXKe MOJdy4eHb! Juis 3HaueHudt OM Tteta-putma (B otBeneHuu C3; r =
0,44; p = 0,03) u orpumarenbHble Koppesmuu sl 3HadeHwmd OM Oetal-putma (B
otBeaeHuu F8; r=-0,45; p=0,03) O3I" mpu 3aKphITHIX I1a3ax.

CyHTalOT, 4YTO MOIMHOCTH O€Ta-akKTUBHOCTH CBS3aHA C HHTEHCHUBHOCTBHIO
KOTHUTHBHBIX MPOLIECCOB, B YacTHOCTH C TIpoleccaMd OOpaOOTKH CTHMYJIOB BO
(hpoHTANBHBIX 30HaX KOpHL [lo JaHHBIM Pa3NMYHBIX HCCIemoBaTelNiel, yBeandeHne Oera-
pUTMa MPOUCXOJUT B CUTYAllUH, CBSI3aHHOHM C MpPEAbSBICHUEM 3HAUMMOro ctumyna [11,
12]. Onnako »snekTposHLedantorpapuueckas peakiys Ha HOBBIC CTUMYJBI Yy JeTeit
MpEJICTaBIeHAa YCWJICHHEM BBIPAKEHHOCTH MEIJICHHBIX BOJIH TeTa-AWana3oHa, dYTO
OTIIMYAET €€ OT 3PEeJIoro ANEKTPOIHIehaNorpaduIeckoro KOMIIOHEHTa OpUEHTHPOBOYHON
peaxuyu B Buie O10Kaab! anbda-putma.

MHoOTrounCIeHHBIE KOPPEJSAIUH OBLTH BBISIBIIEHBI MEXKIY OIIEHKAMH 110 BepOaIbHBIM U
HeBepOanpHBIM mKanaM Tecta Bekciepa u 3aaueHmsivu OM D01, Tak, s BepOanbHOTO
cybtecta «OCcBeJOMICHHOCTHY TIOJIOKUTENLHBIE CBSI3M ObLITM OOHAPYKEHBI CO 3HAYEHUSIMU
OM Ttera-purma D3I (B orBemenusix C4, T4; 0,34 < r < 0,37; 0,03 < p < 0,04),
3apEruCTPUPOBAHHON MPH 3aKPBITHIX THa3ax. I CUTYyaIu CIIOKOMHOTO OOAPCTBOBAHUS C
OTKPBITBIMU T'JIa3aMU 6I)IJII/I IMMOJIY4YCHBI IMOJIOKUTCIIbHBIC KOPPCIALUU CO 3HAYCHUAMU OM
tera-putma D21 (B otBenenusix Cz, TS, Pz, O1, O2; 0,35 <r < 0,45; 0,007 <p <0,04) u
OM 6Gera2-putMma (B otBeneHusix Cz, C4; 0,35 <r<0,39; 0,02 <p <0,04).

OOpaTHbIe 3aBUCHMOCTH OBUIM BBISBICHBI MEXAYy OIICHKAMH TI0 BepOalbHOMY
cyorecty «OcBeqoMiIeHHOCThY W 3HaueHusiMH OM pnenbTa-putMa O3 mpH OTKPBITHIX
rinasax (puc. 6).
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Puc. 6. 3nayenus xo3¢p¢unmentoB xoppemsiunu (r) OM gensra-putma I9I mpu
OTKPBITBIX IJIa3aX C IOKa3aTesIMH MO BepOaipHOMY cyOTecTy «OCBEIOMIICHHOCTEHY B
tecte Bekcnepa. O003HaueHNS Te K€, UTO HA MPEABIAYIINX PUCYHKAX.




s BepbanbHOTO cyOTecTa «ClloBapHBIi ObUTH 0OHAPYKEHBI TIOJIOKUTENBHBIE CBSI3H
co 3nageHneM OM tera-purma 321" (B otBenenmsax F7, T5; 0,38 <r <0,41; 0,01 <p <
0,02) 3aperucTpUpOBAaHHOM TpH 3aKPBITBIX TI1a3axX. V3BeCTHO, YTO PUTMHUYCCKHC
KoyieOaHusl TeTa-Auana3oHa CBS3aHBl C OCYIIECTBJICHHEM KOTHUTHUBHBIX MPOLECCOB —
CEJIEKTHUBHBIM (hoxycrupoBaHHuEM BHHUMaHUS, ACCOLMATHBHBIM o0OyueHmneM,
KPaTKOBPEMEHHOW  MaMSTHhIO, H3BJICYEHHEM  CJIEIOB  MaMSTH, OMOIMOHAIHHBIM
pearupoBanuem [13, 14]. Ilpu sMOIIMOHAIEHOM HANPSKEHUU U YMCTBEHHON aKTUBHOCTU B
OO0 MOXET MOSIBIATHCS M YCHIMBATHCS TETa-pUTM. Y YEIOBEKa BBIPAXKEHHOCTH TeTa-
putma B 301 3aBUCHT OT Bo3pacTta, (hOHa OCHOBHOM aKTHBHOCTH, CTEIIEHH YMCTBEHHOTO
HaANPSDKEHUS

s BepOanbHOro cyOTecta «IIOHATIUBOCTE» OBLIM TOJYYCHBI IOJIOKHUTCIHHBIC
Koppensuuu co 3HadeHusMu OM Teta-putMma (B otBeaermu O2; r = 0,49; p = 0,003), a
Tak)Ke OTPHUIIATENbHBIE KOPPesuu co 3HadeHnssMu OM nenbTa-putma D31 (B oTBeeHUH
02; r=-0,34; p = 0,05) u 3nauenussMu OM OGetal-purma D31 (B otBenenuu O1; r = -0,34;
p = 0,04), 3aperucTpupoBaHHOW TPHU OTKPHITHIX TiMa3ax. [lomoxuTenbHbIE CBS3UM ObLIH
yCTaHOBIEHHI co 3HaueHneM OM teta-putma (B otBeaenusx C3, Pz, P3, P4; 0,36 <r <
0,42; 0,01 <p <0,04) 33T npu 3aKpHITHIX T1a3axX.

Hns neepbanpHOro cybrecra «CxXOACTBO» OBUIM OOHApPYKEHBI IOJIOKUTEIbHBIC
Koppemsanuu co 3HaueHueM OM rterta-putma (B oTBenenusix P4, 02; 0,34 <r <0,37; 0,03 <
p < 0,05 u orpumarenbHble Koppemsmuu co 3HaueHusmu OM nenpTa-put™a (B
orBenenusix C3, T6, P3, P4; -0,36 <r < -0,43; 0,009 < p < 0,02) O3I" npu OTKPBITHIX
rmazax u OM Oera2-putma (B otBemenuu F8; r = -0,39; p = 0,02) 331" mpu 3aKkphITHIX
rmazax. Taxke OBITM TOMYyYeHBI MOJOXKHUTENbHBIE Koppemsiiuu ¢ OM Ttera-putma O0I,
3aperuCTPUPOBAHHON MPHU 3aKPBITHIX T1a3ax (puc. 7).
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Puc.3.7. 3nauenus xoadduimentop koppemsuuu (r) OM Tera-putma 3T mpu
3aKpBITHIX [JIa3aX C TOKa3aTesIMU 10 HeBepOalbHOMY cyOTecTy «CXOACTBO» B TecTe
Bekcnepa. O603HaueHHs Te Ke, 4TO Ha MPEAbIAYIINX PUCYHKAX.

st HeBepOanbHOTO cyoTecTa «llIndpoBkay ObLUTH MOMTyYEHBI TOJIOKHUTEIBHBIE CBI3H
co 3HaueHusmMu OM nenbra-putMma (B orBenenusx F7, F§, T4; 0,44 <r <0,48; 0,02 <p <



0,04) u orpunatenbhbie co 3HaueHUsAIMU OM TeTa-putMma (B otBeacHusax F8, T4; -0,51 <r <
0,55; 0,008 <p <0,01)) B3I mpu OTKPHITHIX Ta3aX, a TAKKE OTPUIATETHHBIE KOPPEISIIUT
co 3HadenussMu OM Teta-putMma (B otBeaeHusx T3, T5; -0,50 <r <-0,55; 0,02 <p <0,04)
90T npu 3aKphITHIX I1a3ax.

ITonoxxutenpHBIE KOPPEISIIH OBLIH TTOJYYEHBI MEXITy OIEHKaMH 10 HeBEpOATHHBIM
cyorecram «Jloma xuBoTHBIX\IIIMdpoBkay u 3HaueHusimu OM Geral-putma (B
orBeaenusix F8, T4, T6; 0,335 <r < 0,337; 0,047 < p < 0,048) u co 3naueHusimu OM
oera2-putma (B ortBeacHusx 13, T4;0,36 < r < 0,37; 0,027 < p < 0,03), oTpunarensHbie
KOppensanny ObITH TOIy4YeHbl co 3HaueHussMH OM tera-putma I3, 3aperucTpupoBaHHON
IIPY OTKPBITHIX TJa3ax (puc. 8).
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Puc. 8. 3nauenus kosdpduuumentoB xoppemiuuu (r) OM Ttera-purma O3 mpu
3aKpBITBIX ~ TJla3aXx ¢ TIOKazaTelsiMH 1o  HeBepOanmbHBIM — cyOTectam  «Jloma
xuBoTHbIX\ILIn(poBka» B Tecte Bekciepa. O0o3HaueHHsT T€ e, YTO HA MPEHBIIYIIHX
pHCYHKaXx.

Taroke A5l JaHHBIX HIKal ObLUTH HalIeHBI MOJOKHUTENbHBIE CBSI3HU cO 3HaueHusIMH OM
6era2-putma (B otBenennu F7; r=0,35; p = 0,04) D3I npu 3aKkphITHIX I71a3ax.

s neepOanbHOro cybtecra «llocienoBaTenbHble KapTUHKWY ObUIM OOHAPYKEHBI
oTpHIIaTeNbHbIE Koppensnun co 3HaueHussMu OM Tera-putMma (B otBepenun T4; r = -0,47,
p = 0,03), OM o6eral-putmva D3I (B orBemenuu T5; r = -0,50; p = 0,02),
3aperuCTPUPOBAHHOMN NPH 3aKPHITHIX IJ1Aa3aX.

Taxoke ans TaHHOTO cyOTecta ObUTM OOHApYKEHBI OTPUIATEIbHBIC KOPPEISIUU CO
sHadeHussMu OM Geta2-putMma D1 mpu 3aKpEITHIX Ta3ax (puc. 9).
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Puc. 9. 3nauenus koaddummentoB koppensamuu (r) OM Oera2-putma D3I npu

3aKpBITBIX TJIa3aX C IOKa3aTesiMU Mo HeBepOanmbHOMY cyOTecty «llocnmemoBaTenbHble

KapTUHKW» B TecTe Bekcaepa. O603HaueHHs Te e, 4TO Ha MPEbIAYIINX PUCYHKAX.

[TonoxwurenbHbIe CBSI3M OBUIN MOJIyYEHBI MEXIY OLIEHKaMH IO HeBepOaJbHOW IIKaie
«JIaOupunTh» 1 3HaueHussiMu OM anbda-purma (B orBenenusix Pz, P3; 0,57 < r < 0,64;
0,02 < p < 0,04), a Takxke 3HaueHUsIMU OM Oeta2-putma (B otBenennu 13; r = 0,55; p =
0,05) D3I, 3aperucTpUpOBaHHON MpPH OTKPBHITHIX TiNa3ax. OTpHUIATENbHBIE CBS3U OBLTH
MOJYYeHBI CO 3HAYCHUSIMHU 110 TaHHOMY cyoTecTy 1 OM nenbra-putma (B otBeaenun Ol; r
=-0,61; p=0,03) 33T, 3aperucTpupoBaHHON TaKKe MPH OTKPHITHIX Iazax. Jist cutyanuu
CIOKOMHOTO OOXPCTBOBAHUS C 3aKPBITBIMH TJa3aMy OBUIM IOJMY4YEHbl OTPULATEIbHBIC
Koppemsanuu co 3HadeHussMH OM Oerta2-putma D21 (B orBemenmm O1; r = -0,69; p =
0,008).

Hdns  HeBepbanpHOrOo cyOTecta «CxmanpiBaHue Quryp» ObIM  OOHApYKEHBI
OTpHLATeNbHbIE KOppenauuu co 3HaueHusiMu OM Oera2-putma (B otBenenusx F7, FS; -
0,57 <r<0,68; 0,02 < p <0,0005) O3I" npu OTKPHITHIX I1a3ax U 3HaYeHussMu OM GeTal-
putMa (B otBenenuu F8; r = 0,47; p = 0,03) D3I npu 3aKkphITHIX Ii1a3ax.

[lonoxutenbHple CBA3M OBUIM MHOJYYEHBl MEXIY OOIIMM YpPOBHEM BepOanbHOTO
uHTEeIUIeKkTa u 3HaueHusMu OM rtera-putMma (B otBeaenmsx Pz, P4, O1, 02; 0,34 <r <0,53;
0,0009 < p < 0,04), OOI' npu OTKPBITHIX TJa3ax. OTpUIATENbHBIC CBSA3U OBLIU
oOHapy»xeHbl co 3HaueHusiMU OM npenpra-purma 221 (B otBenenusx T6, P3; -0,35 <r < -
0,36; 0,036 < p <0,037), 3aperucTpupOBaHHON MPHU OTKPHITHIX Ti1a3ax.

Taxke MOJOXHUTENbHBIE KOPPETSAIMKA ObUIM IMONYYEeHbl MEXIy OOIIUM YPOBHEM
BepOaJIbHOTO MHTEJJIEKTa U 3HaueHusIiMu OM Teta-putma D31 pu 3aKkphITHIX I1a3ax (pHc.
10).
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Puc.3.10. 3nauenuss koapduumentoB koppemsiuuu (r) OM rtera-purma I3[ mpu
3aKpBITHIX TJIa3aX C MOKa3aTessIMU 1o IKajie «BepOanbHblii HHTEIEKT» B TecTe Bekciepa.
O06o3Ha4ueHs Te )K€, 9TO Ha MPEIBIAYIINX PUCYHKAX.

OTpullaTeNIbHBIC CBSI3U OBUIM TOJIYYeHbI MEXKAY OOIIMM YPOBHEM HeBepOabHOTO
UHTEIUICKTa 1 3HaueHussMu OM Oera2-putma (B otBenenusx F7, F§; -0,34 <r <-0,38; 0,02
< p <0,05) O3I'" npu OTKPHITHIX TJIa3axX, a TAKXKE MOJOKUTEIHHBIC CBSI3U CO 3HAUCHUSIMHU
OM oOeral-purma O3I" (B otBenenun Fpl; r = 0,37; p = 0,03), 3apeructpupoBaHHoOi npu
OTKPBITHIX IJIa3aX.

3AKJIIOYEHUE

1. B pesymbraTe NTpPOBEACHHOTO WCCIENOBAaHUS OBUIM BBISBICHBI CTATHCTHYECKH
3HaYUMblE  KOPPENSIMH  MEXIy  XapakrepuctukamMu O3 u  mokazarensiMu,
XapaKTepU3yIUMHU YPOBEHb KOTHUTUBHOTO Pa3BUTHS, y JeTel 4-6 neT.

2. MeHbpIIMM 3HAYEHWSIM MOIIHOCTHA JeNbTa-pUTMa H OONBIIMM 3HAYCHHSIM
MOIIIHOCTHU ab(ha-putma DI y nereii 4-6 JIeT COOTBETCTBOBAIN CTATHCTUYCCKH 3HAYMMO
Ooiee BBICOKHE IIOKa3aTeJd TOYHOCTH BHHMAaHUS, OINpelIeiseMble C TOMOIIBIO
KOppeKTypHoOii TpoOs! bypaona-AHpumMoBa.

3. Bornee BBICOKMM 3HaYeHHWsIM MOIIHOCTH TeTa-putMa OO COOTBETCTBOBAIN
CTaTUCTHYECKH 3HAa4MMO OoJiee BBICOKHE TMOKa3aTeld BepOalIbHOTO HWHTEIUICKTa,
ompezensieMble ¢ TIOMOIIBIO TecTa Bekcnepa; MEHBIIMM 3HAYEHUSM MOIIHOCTH JIeIbhTa-
pUTMa COOTBETCTBOBaNM OoJiee BBICOKHE IIOKa3aTelH IO BepOANFHOW IIKaJle TecTa
Bexkcnepa «OcBe10MIIEHHOCTBY.

Hccneoosanue svinonneno npu gunancosoli noodepocke PODU u Munucmepcmea
obpazosanus, nayku u monodedicu Pecnybnuxu Kpvim 6 pamkax nmayunozo npoexma Ne
17-415-92001.

Paboma evinoanena wma obopyoosanuu LKl ®I'AO0Y BO «K®Y um. B.U.
Bepnaockozo» «xcnepumenmanvhas usuonozus u ouoguzuxar.
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THE RELATIONS BETWEEN EEG CHARACTERISTICS AND LEVEL OF

COGNITIVE DEVELOPMENT IN CHILDREN AGED 4-6

Kaida A. I., Eismont E. V., Rahmanova S. A., Pavlenko V. B.

V.1. Vernadsky Crimean Federal University, Simferopol, Crimea, Russia
E-mail: kaydaanna@gmail.com

The aim of the current study was to establish links between the EEG characteristics and the level of cognitive
development, as well as values of voluntary attention of children aged 4-6. A total of 35 practically healthy
children participated in this study. The EEG parameters were recorded, processed, and analyzed according to
the standard technique using an automatic complex consisting of an electroencephalograph (Neuron Spectrum-
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3) and a personal computer. The intelligence quotient was assessed using the Wechsler test (WISC) and
(WPPSI). The values of voluntary attention were evaluated using the Bourdon-Anfimov proof-reading test and
the «go/no-go» test. The EEG was recorded in a state of motor rest, the children were asked to relax for 120 s
with with closed and opened eyes. The values of the EEG relative power were measured in the following
frequency ranges: delta (1-4 Hz), theta (4-8 Hz), alpha (8-13 Hz), betal- (14-20 Hz) and beta2- (21-30 Hz)
rhythms. The differences in the EEG rhythms power were analyzed under the electrodes Fz, F3, F4, Cz,
C3 C4, Pz, P3, P4, T3, T4 and O3, O2. The lower values of the delta-rhythm relative power and the greater
values of the alpha-rhythm power corresponded to higher accuracy indicators, determined using the Bourdon-
Anfimov proof reading. Also, positive correlations were found between values of the theta-rhythm relative power
and quantity of verbal intelligence in the Wechsler test. The average reaction time in the «go/no-go» test had
negative correlations with the values of alpha-rhythm relative power. Negative correlations were found between the
values of the delta rhythm relative power and the values of the «Information» scale in the Wechsler test.

Keywords: electroencephalogram, delta-rhythm, theta-rhythm, alpha-rhythm, beta-rhythm, cognitive
functions, children.

References

Pizova N. V. Cognitive impairment in childhood, Pediatrics, 4 (2011).

2. Kropotov Y. D., Quantitative EEG, cognitive evoked potentials of the human brain and neurotherapy,
Donetsk: Publisher Zaslavkiy Y. A., 506 (2010)

3. Barry RJ,, Clarke A. R., Johnstone S. J.A review of electrophysiology in attention-deficit/hyperactivity
disorder: I. Qualitative and quantitative electroencephalography, Clin. Neurophysiology, 114(2), 171
(2003).

4. Lutsyuk N. V, Eismont E.V., Pavlenko V. B. Relationship between the characteristics of EEG potentials
and the level of development of attention indices in children 12-13 years, Neurophysiology, 38(3), 248
2006.

5. Polunina A.G. Davydov D. M. EEG correlates of Wechsler Adult Intelligence Scale, Int. J.
Neuroscience. 116, 1231 (2006).

6. Polunina AG, Brun E.A. Intellect and bioelectrical activity of the brain in children: age dynamics in

norm and in attention deficit disorder with hyperactivity. Russian Journal of Pediatric, Neurology, 5(3),

31 (2010).

Ilina M. N. Psychological evaluation of intelligence in children, Peter, 368 (2006).

Rogov, E.I. Handbook of a practical psychologist in education, Moscow: Vlados, (1995).

9. Umryukhin E.A. Dzhebrailova T. D., Korobeinikova I. I. Individual features of achieving the results of
purposeful activity and spectral characteristics of students’ EEG in the pre-examination situation,
Psychological Journal, 26(4), 57 (2005).

10. Sachdev R. N, Gaspard N., Gerrard J. L., Hirsch L. J., Spencer D. D, Zaveri H. P., Delta rhythm in
wakefulness: evidence from intracranial recordings in human beings, J. Neurophysiol. 114(2), 1248
(2015).

11. Jensen O., Goel P., Kopell N. [et al.]., On the human sensorimotor-cortex beta rhythm: Sources and
modeling, Neurolmage, 26(2), 347 (2005).

12. Yakovenko I. A., Cheremushkin E. A., Kozlov M. K., Changes in the beta-rhythm with the introduction
of go / nogo signals in the pause between the target and the trigger stimuli, VNI them. I.P. Pavlova,
65(4), 410 (2015).

13. Basar E., Schurman M., Sakowitz O., The selectively distributed theta-system: Function, Int. J.
Psychophysiol, 39(2-3), 197 (2001).

14. Colgin L. L., Mechanisms and functions of theta rhythms, Annu Rev Neurosci. 8 (36), 295 (2013).

=

® N



